Mechanisms that cause protein and amino acid catabolism in uremia.
Anorexia and/or a protein- and calorie-restricted diet can cause protein wasting by limiting the intake of essential amino acids (EAA) and, hence, protein synthesis. By this mechanism plus the effects of inadequate calories, restricted diets could contribute to the loss of lean body mass of uremic patients. Uremia also impairs the normal metabolic responses that must be activated to preserve body protein, thereby augmenting the adverse effects of anorexia. The responses impaired are those that conserve EAA and protein, which results in catabolism of EAA and muscle protein. An important factor that initiates abnormal adaptive responses in uremia is metabolic acidosis, because acidosis stimulates muscle protein degradation and increases the activity of branched-chain ketoacid dehydrogenase and, hence, the catabolism of branched-chain amino acids (BCAA). The effects of acidosis could be mediated by impaired regulation of intracellular pH and/or an increase in glucocorticoid production. Research directed at identifying the specific proteolytic pathways that are activated by metabolic acidosis has excluded a major role for Ca(2+)-activated or lysosomal proteases and suggests activation of an adenosine triphosphate (ATP)- and ubiquitin-dependent proteolytic pathway. The mechanism of activation of this pathway includes an increase in mRNA for enzymes involved in protein and amino acid catabolism.